The kinetics of the solution polymerization of methyl-methacrylate is characterized by a strong increase of viscosity up to 6 orders of magnitude and auto-acceleration of the reaction rate due to the gel-effect. This can lead to thermal and kinetic reactor instabilities. The kinetics were determined separately using a differential scanning calorimeter and described with a modified published model. The model predictions are verified in pilot plant experiments in a temperature range from 130-170 "C. was chosen as model reaction. At temperatures higher than 130 "C the reaction rate is high enough to get conversions of more than 90 % at mean residence times of about 10 min leading to a specific heat production of more than 1 MW/m3. Depending on the mixer type used temperature differences between wall and bulk are in the range of 15 -30 "C.
In previous work on radical bulk polymerization in static mixers it was shown, that radial mixing in the tube is quite effective and axial dispersion can be neglected even at high monomer conversion resulting in large viscosity gradients. The proposed reactor concept consisting of a loop followed by a tubular reactor to complete conversion (Nguyen et al.,1985) , was proved on industrial scale for relatively slow polymerization processes as the thermal bulk polymerization of styrene (Sulzer.199la) . The aim of the present study is to get experimental information on the reactor behavior at high heat load. For this purpose the continuous radical polymerization of methyl-methacrylate (MMA) was chosen as model reaction. At temperatures higher than 130 "C the reaction rate is high enough to get conversions of more than 90 % at mean residence times of about 10 min leading to a specific heat production of more than 1 MW/m3. Depending on the mixer type used temperature differences between wall and bulk are in the range of 15 -30 "C.
POLYlvtERlZATION MODEL
The kinetics of the solution polymerization was studied in independent experiences using differential scanning calorimetry (DSC). ( Malavasic et al.,1984. Alberda and Tan, 1988) . In order to evaluate the measured thermogram correctly, it is necessary to follow the polymerization reaction until no heat evolution can be detected and subsequently to run the reaction to complete conversion. The general kinetic model for the free radical polymerization assuming quasi steady state can be expressed as follows:
where k,,,, and k. are the propagation and termination rate constants at very low conversion and f , ft the correction functions depending on temperature, polymer concentration, solvent and initiator. hey reflect the fact, that both $ and k fall due to strong diffusion limitations as the solution becomes very
viscous.
This phenomena leads to a rate acceleration at high conversion and is known as gel-or Trommsdorff-effect. The gel-effect was studied experimentally as well as theoretically by a number of authors over the last 20 years. However, most of the studies of bulk polymerization have very often ignored the influence of solvents on f , ft and are carried out at temperatures lower than 100 "C. An exception is the PhD-study of Corpart-bonti (1990). Kinetic experiments were conducted in the following parameter range:
Temperature To illustrate the ability of our kinetic and models to match experimental observations, calculated results for conversion, mean molecular mass and heterogeneity are compared to experimental ones in Fig. 5 to 7. The difference between calculated and measured conversions is about f 1.5% whereas the molecular mass and the polydispersity index can be predicted with an accuracy of & 8%.
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